dyes in dermal connective tissue. Anterior pituitary extract decreased the spread of Indian ink when injected together with testicular extract (Weinstein, 1940 ). An inhibition of the spread of the dye was also found after treatment with posterior pituitary hormone (Favilli, 1939) . In these cases it is impossible to exclude interference of hormones from the other pituitary lobe owing to the difficulty of isolating anterior and posterior pituitary hormones from each other.
Other hormones reported to influence the spread might have acted indirectly upon the pituitary. Thus, adrenaline (Favilli, 1939 , Homburger, 1944 and oestrogens (Sprunt, McDearman & Raper, 1938 , Sprunt & McDearman, 1939 inhibited the spread and also stimulated the output of adrenocorticotrophic hormone (Vogt, 1944 , Christensen, 1944 , Long & Fry, 1945 Selye, 1946 , Lurie, 1950 .
In some recent papers a, b, c, Opsahl, White & Duran-Reynals, 1950 adrenocortical extract and some synthetic glucocorticoids (Compounds A and E of Kendall) were reported to inhibit the spread while desoxycorticosterone was ineffective. The results seemed to be more unequivocal with hyaluronidase than without. It is thus possible that the pituitary hormones might have influenced the dermal spread via the adrenal glands.
An inhibition of the dermal spread after alarming stimuli (Linderholm, 1951) , which produce a hyperactivity in the pituitary-adrenocortical system and the general adaptation syn¬ drome (for ref. see Selye, 1950) , is in agreement with the above mentioned hormonal effects.
The purpose of the present investigation was to study the effect of the adrenocorticotrophic hormone (ACTH) on dermal spread and the dose and time relationships of this effect.1) Some of the investigations on dermal spread in which the in¬ fluence of the pituitary-adrenocortical system may be of im¬ portance were made with, and some others without, hyaluro¬ nidase (cf. Linderholm, 1951) . It was therefore reasonable to start examining the effect of ACTH on dermal spread without using the enzyme.
It is assumed that the »early« or »initial spread« in living animals, i. e. the spread during the first few minutes, and the spread in dead animals depends essentially on the state of the ground substance of the connective tissue, while the »late spread«, i. e. the increase of the spreading area from 10-20 minutes after the injection of the wheal and thereafter, is markedly influenced by i. a. vascular factors (McMaster & Parsons, 1938 , Parsons & McMaster, 1938 , Linderholm, 1951 .
The influence of the last-mentioned factors can be excluded if recently killed animals are used. These principles will be applied here in an attempt to define the nature of the effect of ACTH on the spread.
METHODS

Animals.
Rabbits. Apparently healthy male albino rabbits, weighing 1.9-2.1 kg., were used. They were caged for one week after their arrival from the different breeders and given hay, oats and water ad lib. and a) Growth hormone (Li et al., 1944) , in some respects being anta¬ gonistic to ACTH (Baker et al., 1948) (Gard, 1944) and water ad lib. During the investigation the ascorbic acid content of the adrenals was frequently tested in some animals according to the method of Bessey (1938) (Li et al., 1943) (Li et al, 1950 (Li et al, , 1951 In the rat experiments the mean wheal area of each rat was used as a variate and the hormone treated animals were compared with the corresponding control groups. The statistical evaluation of the results was performed as described for the rabbits.
RESULTS
Preliminary experiments in the study of the time course of the effect of ACTH on the dermal spread in living animals.
Four groups of rabbits with 3-7 animals in each group were given 6.8 pg. ACTH: 2 per 100 gm. body weight divided in 5 equal intramuscular doses. The spreading test was started 3, 6, 12 or 19 hours after the first injection of ACTH. An in¬ hibition of the spread was found 1 and 2 hours after the in¬ jection of the wheal in the groups tested 12 and 19 hours after the first injection of ACTH (Fig. 1 • Intact rats given ACTH:1 or ACTH:2.
OAdrenalectomized rats given ACTH:2.
OAdrenalectomized rats given Hypadrin.
strates the absence of any regular relation between the log (dose of vasopressin) and the inhibition of the spread. 2) The livers of all these rats showed a small number of whitish (Ingle et al., 1947 , Luft et al., 1950 , as changes of the water content of the skin are claimed to influence the spread (Taylor & Sprunt, 1943) . It is also possible that ACTH has a more specific effect on the ground substance of the connective tissue and in this way may influence the spread. Investigations by Baker et al. (1948) and Asboe-Hansen (1950) (Sayers & Cheng, 1949 , Birnie et al, 1949 .
There are some reports in the literature of an increase of the spread after adrenalectomy a, Opsahl et al., 1950 . This was found only in living animals. The increase was counteracted by adrenal cortical hormones. It was most evi¬ dent when the spread was studied in the presence of hyalu¬ ronidase. Using Indian ink without hyaluronidase the increase seems doubtful. Hyaluronidase has not been used in the pre¬ sent investigation, yet the results differ from those of Opsahl in so far as a generally restricted spread was found in adrenal¬ ectomized animals. The differences may be due to a different technique.
Inhibition of the spread after alarming stimuli.
The good agreement between the inhibition of the spread after ACTH and the inhibition after exposure to cold or other alarming stimuli (Linderholm, 1951) should be pointed out. In this investigation, we have found that ACTH either failed to reduce further or had a smaller effect in reducing the already restricted spread in rats exposed to stress by infection. The explanation of this may be that the organism is previously loaded with ACTH secreted under the stimulation of a stress.
These findings confirm the view that the inhibition of the spread after different alarming stimuli is essentially due to the
